CLAIMS 



A phase-locked-loop (PLL) comprising: 

an oscillator responsive to a control signal by producing a PLL output signal, a 
phase comparator responsive to a PLL input signal and the PLL output signal by 
detecting the phase difference between the two signals and producing a control 
signal indicative of that difference, the control signal being coupled to the 



oscillator, and control circuitry re 



frequency outside a predeterminsd input frequency range by forcing the 



frequency of the PLL output to a 




The PLL of claim 1 wherein the 
detects deviations of the input frequency 
range. 



ponsive to deviations of the PLL input signal's 



predetermined value. 



cpntrol circuit includes beat frequency circuitry that 
outside the predetermined input frequency 



The PLL of claim 1 wherein the 
circuitry which determines whether 
outside the predetermined input 
said control signal coupled to the 



pontrol circuit includes voltage measurement 
the PLL input signal's frequency deviates 
frequency range by measuring the voltage of 
oscillator. 



The PLL of claim 1 wherein saic 
analog signal. 



control signal from the phase comparator is an 



The PLL of claim 4 wherein saiq control signal is coupled to said oscillator 
through an analog to digital converter (ADC) and a digital to analog converter 
(DAC), and the control circuit determines frequency deviations outside the 
predetermined input frequency range by comparing the digital signal to digital 
vatoe s re p re se n t a ti ve - of tho li mjto of the p r ede t em l ined i 1 1 ptiHreqtieficyi B angeT i 
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The PLL of claim 1 wherein the predetermined frequency to which the output 
signal is forced falls within the predeterm/ned input frequency range. 



The PLL of claim 6 wherein the control 
frequency and allows the PLL to lock ontlo 
frequency return to the rangegf predetermined 



UP 



The PLL of claim 7 wherein the control 
indications for a predetermined time 
signal whose frequency has returned 
frequencies. 



cfrcuit monitors the input signal's 

the input signal should the input signal 
input frequencies. 



circuit suppresses out of range frequency 
period to allow the PLL to lock onto an input 
tb within a predetermined range of input 



An apparatus for providing a synchronized clock signal, comprising 



nizc 
out 



a clock source that produces a clock oiitput signal, 
a PLL responsive to the clock output signal, said PLL comprising: 
an oscillator responsive to a control sig nal by producing a PLL output signal, 
a phase comparator responsive to the c lock signal and to the PLL output signal 
by detecting the phase difference betwoen the two signals and producing a 
control signal indicative of that difference, the control signal being coupled to the 
oscillator, and control circuitry responsive to deviations of the clock signal's 
frequency outside a predetermined inpi t frequency range by forcing the 
frequency of the PLL output to a predetermined value. 



The apparatus of claim 9 wherein the control 
detector that is responsive to deviations 
prAd^termin^ jppi i t frequency range. 



circuit includes a beat frequency 
of the clock frequency outside the 
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The apparatus of claim 9 wherein the 
measurement circuitry that determine 
deviates outside the predetermined 
voltage of said control signal coupled 



^control circuit includes voltage 
s whether the clock signal's frequency 
in Dut frequency range by measuring the 
o the oscillator. 



The apparatus of claim 9 wherein said 
is an analog signal. 



The apparatus of claim 12 wherein sa 
through an analog to digitaLconverter 
(DAC), and the control cfrcait determines 
predetermined input frequency ranges 
values representative of the limits of 



The apparatus of claim 9 wherein the 
output signal is forced falls within the 



control signal from the phase comparator 



d control signal is coupled to said oscillator 
(ADC) and a digital to analog converter 
frequency deviations outside the 
by comparing the digital signal to digital 
the predetermined input frequency range. 



Dredetermined frequency to which the 
redetermined input frequency range. 



th3 



The apparatus of claim 14 wherein 
frequency and allows the PLL to lock 
frequency return to a frequency within 



control circuit monitors the input signal's 
dnto the input signal should the input signal 
the predetermined input frequency range. 



The apparatus of claim 1 5 wherein the 
frequency indications for a predetermined 
onto a clock signal whose frequency h?s 
range of input frequencies. 



The apparatus of claim 16 further comprising: 
r a p l ura li ty of c l ock s i gna l inputs, a nd- 



control circuit suppresses out of range 
time period to allow the PLL to lock 
returned to within a predetermined 
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a multiplexor responsive to control signals bty 
clock signal inputs to the input of the PLL. 



The apparatus of claim 17 wherein the PLL 
detection of an out of range frequency by 
a predetermined frequency by routing a sign 
signal inputs to the PLL input 



routing a signal from one of the 



control circuitry is responsive to the 
forcing the output signal of the PLL to 
al from a different one of the clock 



A telecommunications network comprising: 
a plurality of network elements at least two 



produces a clock output signal, and communications links connecting the network 



of which include a clock module that 



element including a PLL connected to 
of another clock module within the 



elements, the clock module of a first network 
receive and to lock onto the clock output 
network, the PLL comprising: 

an oscillator responsive to a control signal by producing a PLL output signal, 
a phase comparator responsive to a PLL input signal and the PLL output signal 
by detecting the phase difference between Ihe two signals and producing a 
control signal indicative of that difference, the control signal being coupled to the 
oscillator, and control circuitry responsive to deviations of the PLL input signal's 
frequency outside a predetermined input frequency range by forcing the 
frequency of the PLL output to a predetermined value. 

A method of producing an output signal having a frequency that is proportional to 



he steps of: 



the frequency of an input signal comprising 
(a) producing a control signal that is proportibnal to the phase difference between 
signals that are respectively proportional iji frequency to the input and output 
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(b) controlling the frequency of an output signal from an oscillator with said control 
signal such that the output signal from the oscillator is proportional in frequency to 
the input signal, \ 

(c) detecting deviations of the input signal's frequency outside a predetermined 
input frequency range, and I 

(d) forcing the frequency of the oscillator output signal to a predetermined value 
when a deviation of the input signal's frequency outside a predetermined range is 
detected. 



The method of claim 20 wherei 
(c1 ) the step of measuring a b 




comprises: 

equsncy between the input and output signals. 



The method of claim 20 wherein step (c 
(c2) the step of measuring the voltage of 



comprises: 
iaid control signal coupled to the oscillator. 



and 



The method of claim 22 wherein step (c; 
(c3) converting the control signal from 

(c4) comparing the digital signal to digitdl 
the predetermined input frequency range 



The method of claim 23 further comprisi 

(e) allowing the frequency of the output 
proportional to the phase difference between 
input signal frequency returns to the range 



The method of claim 24 further comprising the step of: 

(f) suppressing out of range frequency indications for a predetermined time 

^per i od to - a ltew Ihfc usdll cllu i uu t p tri- s i gna i to ret urn to a freq uenc y that 4 s 



comprises the steps of: 
analog signal to a digital signal 

values representative of the limits of 



ifig the step of: 

gnal to return to a value that is 

the input and output signals if the 
of predetermined input frequencies. 
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proportional to that of an input sigl^whose frequency has returned to a value 
wittHfrthe-raft g e o f p r edet ermtnBdinptiiff equene t e s. 
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